Rate of retrograde transport of cholera toxin from the plasma membrane to the Golgi apparatus and endoplasmic reticulum decreases during neuronal development.
Various glycolipid-binding toxins are internalized from the cell surface to the Golgi apparatus. Prominent among these is cholera toxin (CT), which consists of a pentameric B subunit that binds to ganglioside GM1 and an A subunit that mediates toxicity. We now demonstrate that rhodamine (Rh)-CT can be further internalized from the Golgi apparatus to the endoplasmic reticulum (ER) in cultured hippocampal neurons and in neuroblastoma N18TG-2 cells and that the A subunit is essential for retrograde transport to the ER. In addition, the rate of internalization of Rh-CT to the Golgi apparatus and ER decreases dramatically as hippocampal neurons mature. The Golgi apparatus was labeled in almost all 1-day-old neurons after < 1 h of incubation with Rh-CT but was labeled in < 10% of 14-day-old neurons after 1 h. During the first 14 days in culture, there was a 15-fold increase in the number of 125I-CT-binding sites per cell, indicating that the decrease in the rate of internalization of Rh-CT is not due to reduced levels of cell surface GM1 in older neurons. These results imply that the rate of retrograde transport of CT from the plasma membrane to the Golgi apparatus and ER is regulated during neuronal development and differentiation.